Inhibition of ocular neovascularization by hedgehog blockade.
Ocular neovascularization associated with proliferative diabetic retinopathy and age-related macular degeneration is the leading cause of severe visual loss in adults in developed countries. Physiological and pathological retinal angiogenesis may occur independently in postnatal life through the complex activation of pro- and antiangiogenic pathways. We report that the Sonic hedgehog (Shh) pathway is activated in the retina in animal models of retinal and choroidal neovascularization. We show that pharmacological inhibition of the Shh signaling pathway significantly reduces physiological retinal angiogenesis and inhibits pathological vascularization in both models. Under retinal hypoxic conditions, inhibition of the Shh pathway results in reduction of vascular endothelial growth factor (VEGF) level, along with that of Patched-1 (Ptch1), a canonical Shh target, thus placing Shh activation upstream of VEGF in experimental retinal neovascularization. Our data demonstrate the requirement of the Shh pathway for retinal angiogenesis and its inhibition as a potential therapeutic strategy targeting ocular neovascular disease.